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Abstract ofGB2040361 

This invention relates to a double- action vacuum 
pump with a piston 2, separating two working 
chambers 3,4, each equipped with an inlet valve 
7,8 and an outlet valve 5,6 and in which the inlet 
valves communicate with a vacuum tank 1 1 . 
According to the invention the two working 
chambers are arranged to act in parallel until the 
pressure in the tank has decreased to a certain 
critical low value, after which they act in series. 
Preferably to this end the piston incorporates at 
least one spring-loaded non-return transfer valve 
14. Alternatively, the piston may incorporate two 
spring-loaded non-return transfer valves working 
in opposite flow-directions. 
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(54) Double-acting vacuum pump 

(57) This invention relates to a double- 
action vacuum pump with a piston 2, 
separating two working chambers 3,4, 
each equipped with an inlet valve 7,8 
and an outlet valve 5,6 and in which the 
inlet valves communicate with a 
vacuum tank 1 1 . According to the in- 
vention the two working chambers are 
arranged to act in parallel until the 
pressure in the tank has decreased to a 
certain critical low value, after which 
they act in series. Preferably to this end 
the piston incorporates at least one 
spring-loaded non-return transfer valve 
14. Alternatively, the piston may incor- 
porate two spring-loaded non-return 
transfer valves working in opposite 
flow-directions. 
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SPECIFICATION 

Double-action vacuum pump 

5 The invention relates to a double-action vacuum 
pump with a piston, orthe like, separating two 
working chambers, each equipped with an inlet 
valve and an outlet valve, the inlet valves communi- 
cating with a vacuum tank. 
10 Motor vehicles are often equipped with several 
servo devices, for example for powered steering and 
for the brakes, which operate by suction from a 
vacuum tank. Two important requirements have to 
2 be satisfied. In the first place, when the vehicle has 
15 been standing for a long time, for example in a 

garage, the suction in the vacuum tank can have 
• deteriorated greatly. When the engine is subsequent- 
ly started up, the pump must evacuate the vacuum 
tank very rapidly, within a few seconds r for sup- 
20 plying adequate suction to the servo . ices. The 
second requirement is that when the, 'tie is under 
way, the pressure in the vacuum tar,- ^t be 
constantly kept low enough to ensur: at even a 
continuously sustained operation of a servo device, 
25 in particular the brakes when the vehicle is running 
down a long hill, cannot reduce the supply of suction 
to a dangerously low level. In other words, the pump 
must build up suction rapidly during starting up, and 
must produce and maintain a high degree of suction 
30 (atmospheric pressure less tank pressure) when the 
vehicle is running on the road. 

The intention in the present invention is to provide 
a vacuum pump which, without excessive consump- 
tion of power, builds up adequate suction rapidly in 
35 the vacuum tank, for starting up, and which pro- 
duces and maintains a high degree of suction in the 
vacuum tank when the vehicle is running on the 
road. 

The problem is solved in the present invention in 
40 that, starting out from a pump of the kind described 
at the beginning, the two working chambers are 
arranged to act in parallel until the pressure in the 
vacuum tank has decreased to a certain critical low 
- value, after which they act in series. 
45 Although'one could, in principle, obtain the de- 
sired result by mounting a system of change-over 
valves on the outside of the pump, it is simpler and 
more practical to instal, for this purpose, a spring- 
loaded non-return valve in the piston itself. If desired 
50 there can be two such valves in the piston, working 
in opposite flow-directions. 

An example of the invention is represented di- 
agrammatically in the drawing, in which: 
Figure 1 is a diagram to illustrate the principle 
55 involved; and 

Figure 2 shows a practical example of the pump. 
The vacuum pump 1 which will now be described 
has a piston 2, but if desired a flexible diaphragm 
can be used instead. 
60 The piston 2 separates an upper chamber 3, 
equipped with an inlet valve 7 and an outlet valve 5, 
from a lower chamber 4 equipped with an inlet valve 
8 and an outlet valve 6. The two inlet valves 7 and 8 

nirate in common thrminh lines 9 and 10 



ly to the suction-consuming devices of the vehicle, 
such as a powered steering gear, brakes and the like. 

Built into the piston 2 is at least one spring-loaded 
non-return transfer valve 12, whose spring 13acts 
70 on a valve plate 14. The valve 12 opens to allow air to 
pass downwards from the upper chamber 3 into the 
lower chamber 4. If desired there can be a second 
spring-loaded non-return valve, which opens to 
allow air to pass upwards from the lower chamber 4 
75 into the upper chamber 3. 

The method of functioning of the pump will now 
be described. Let it be assumed, to begin with, that 
the vehicle has been left standing for so long that the 
vacuum tank 1 1 contains atmospheric pressure. 
80 When the engine is started up, the piston 2 is driven 
in reciprocation by a piston rod 1 5. When the piston 
2 is moving upwards it sucks air from the vacuum 
tank 1 1, through the inlet valve 8, into the lower 
chamber 4, the outlet valve 6 remaining closed. 
85 Above the piston 2, air is being expelled from 

chamber 3 through the outlet valve 5, the inlet valve 
7 being closed. On the other hand, when the piston 2 
is moving downwards, air is sucked from the 
vacuum tank 1 1 into the chamber 3, and air is 
90 expelled from chamber 4 through the outlet valve 6 
into the surrounding atmosphere. 

During this phase of operation the transfer valve 
12 remains closed all the time because the vacuum 
tank 1 1 still contains air under a substantial pressure 
95 and consequently the pressure difference between 
the two chambers is not sufficient to open the 
transfer valve 12. It will be obsrved that under these 
circumstances the two chambers act in parallel and 
independently of each other, each evacuating the 
100 tank directly. 

But once the pressure in the vacuum tank has 
decreased to a certain critical low value, which will 
be termed the "critical tank pressure", the pump 
begins to function in a different manner. The critical 
105 tank pressure is determined by the thrust of spring 
13. During upward movement of the piston 2, when 
the piston approaches top dead centre, the pressure 
difference between the two chambers becomes 
enough to open the transfer valve 1 2, against the 
110 influence of its spring 13 so that air flows down- 
wards from chamber 3 into chamber 4. In other 
words, chamber 3 is now being exhausted into 
chamber 4, the exhaust valve 5, on which full 
atmospheric pressure acts externally, remaining 
1 1 5 closed. When the piston reaches top dead centre the 
residual pressure in the chamber 3 is therefore less 
than atmospheric pressure. In fact it is almost as low 
as the pressure in chamber 4. During the subsequent 
downwards movement of the piston the vacuum 
120 tank 11 is evacuated, by chamber 3, to a still lower 
pressure. When the piston now reaches bottom dead 
centre, chamber 4 contains atmospheric pressure. 
But during the subsequent upwards movement of 
the piston the inlet valve 8 does not open until the 
125 pressure in chamber 4 has fallen to the very low 
pressure now existing in the tank, that is the good 
vacuum created by chamber 3 is not degraded by 
passage of air through inlet valve 8 but is maintained 
constantly by the action of chamber 3. Underthese 
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Chamber 3 pumps the air into chamber 4, which 
subsequently expels it through its outlet valve 6. The 
pressure in the tank is reduced to a very low value 
and maintained there constantly. 

5 The pump therefore functions through two succes- 
sive phases. As long as the pressure in the tank is 
above the critical tank pressure the two chambers 
act in parallel, for rapid evacuation of the tank. Below 
the critical tank pressure the two chambers act in 

10 series, evacuating the tank to a very low pressure 
and maintaining this constantly. 

CLAIMS 

15 1 . A double-action vacuum pump with a piston, 
or the like, separating two working chambers, each 
equipped with an inlet valve and an outlet valve, the 
inlet valves communicating with a vacuum tank, 
characterised in that the two working chambers are 

20 arranged to act in parallel until the pressure in the 
tank has decreased to a certan critical low value, 
after which they act in series. 

2. A vacuum pump as claimed in claim 1 , char- 
acterised in that the piston, or the like, contains at 

25 least one spring-loaded non-return transfer valve. 

3. ' A vacuum pump as claimed in claim 1, char- 
acterised in that the piston, or the like, contains two 
spring-loaded non-return transfer valves working in 
opposite flow-directions. 

30 4. A vacuum pump substantially as hereinbefore 
described with reference to the accompanying draw- 
ings. 
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